Since the second international workshop on human 18 mapping was held in Philadelphia PA, USA on May 8-9, chromosome 18 mapping, July 19-20, 1993 (Geurts van 1995, and was hosted by Thomas Jefferson University. The Kessel et al., 1994), 14 new genes have been assigned to workshop was attended by 28 participants from 6 countries chromosome 18 and include RLCA, RLCB, ERGIC-53, (United States, The Netherlands, Italy, United Kingdom, SCCA1, SCCA2, MASPIN, MCR5, NFATC1, NFATC2, Germany, and Japan), and was supported by the National DSC1, DSC2, DSC3, SYT, and MEP1B. Refined Institutes of Health, Department of Energy, HUGO, and the localizations were obtained for holoprosencephaly, Niemann Netherlands Organization for Scientific Research (NWO). Pick Type C, ACTH receptor, bipolar disease and familial The major goals of the workshop were: 1) to assimilate the expansile osteolysis. Several new diseases were mapped to latest information on the mapping of disease-related genes on chromosome 18 including familial hypertrophic chromosome 18; 2) to prepare consensus genetic and cardiomyopathy, a second bipolar disease locus, a second physical maps, both at the regional and chromosomal level; Niemann Pick Type C locus, benign recurrent intrahepatic 3) to document resources that are available to the cholestasis, and progressive familial intrahepatic cholestasis, chromosome 18 mapping community; 4) to foster A total of 5 single locus and 13 multilocus Y AC contigs collaborations between investigators that have mapping were described, including the markers D18S460, D18S470, efforts involving chromosome 18; and 5) to ensure that the D18S484, D18S64, BCL2, D18S466, D18S485, D18S469, Human Genome Data Base is up-to-date through the entry of D18S380, MBP, and DSG. Two of the contigs partially information derived from data presented at the workshop.
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maps, the Utah markers were localized to meiotic bins on the CHLC framework map (Fig. 1) . Linkage maps flanking the ACTHR/MC2 locus (Sevilla Detera-Wadleigh, NIH, Bethesda MA), the familial cholestasis (PFTC/BRIC) locus (Nelson Freimer, UCSF, San Francisco CA), the Niemann-Pick type C locus (Eugene Carstea, NIH, Bethesda MD), and the familial expansile osteolysis (FEO) locus (Anne Hughes, Queen's University of Belfast, Belfast, UK) were presented. A discrepancy in the order of D18S499 and D18S64 was reported. Based upon linkage analysis in the FEO family, physical mapping data from the CEPIi YAC libraries, and the radiation-reduced somatic cell hybrid panel, the consensus order of cen~S64-S38-S499-S60~tel was reached.
Integration of the physical and genetic maps at cen-D18S68-D18S55-PAI2-tel was reported by Gary Silverman (Harvard Medical School, Boston MA). D18S68 and PAI2 were localized on yA211F5 (Silverman et al., 1991). PAI2 was estimated to be 200-300 kbp proximal to D18S55. This latter marker mapped to yA46F2. Also, D18S484 localized within the 5' region of the DCC locus on y26CB8 (Cho et al., 1994).
A panel of meiotic breakpoints in the CEPH reference families was described by Steve Gerken (University of Utah, Salt Lake City UT) (Fig. 2) . The utility of the meiotic breakpoint mapping panels for ordering new genetic markers and the rapid construction of high-resolution genetic maps was discussed.
Selection of a set of "reference markers" for chromosome 18 was determined to be no longer determination was based upon the report that completion of indicated by the vertical lines. The locations were determined for each the physical map on Chromosome 18 WHS expected within the new marker using a recombination minimization algorithm. Center, San Antonio TX). The first panel was constructed after fusion of irradiated (7000 rads) HHW324 (human chromosome 18 only hybrid cell line) and ATS549tg cells. A total of 122 hybrids were isolated from this fusion. A second panel was constructed using 4000 rads with the same parental cell lines. A total of 83 hybrids was isolated. Fortythree markers from the 18q region were localized through the panel and a preliminary map was presented.
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Cytogenet Cell Genet, Vol. 71,199 5 a family with a t(7;18)(q22;q22.3) PA). This analysis was pe translocation which segregates with features of TS. A cosmid chromosome 18-specific lambda phage clones, which had that spans the translocation breakpoint was described and previously been mapped to distinct regions of chromosome several putative exons have tli at map on 18, as for A critical region the I8q either side of the chromosome 18 breakpoint region. syndrome mapping to the distal most portion of the long arm was of
Transthyretin related hereditary amyloidoses
The transthyretin related hereditary amyloidoses (TTR HA) are a group of autosomal dominant diseases associated with missense mutations in the TTR gene, which maps to 18ql2. These missense mutations (more than 40 discovered) of the critical region containing one gap was also described.
A map showing the locations of diseases on chromosome 18 is shown in Fig. 4. Cytogcnct Cell Genet, Vol. 71,1995
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Gene Analyses
G-olf a gene
The G-olf gene is a member of the G-protein family. The human G-olf a gene is located on chromosome 18p ll, a region that has been linked to bipolar illness in some of the families (Berrettini et al., 1994) . The human chromosome 18-specific cosmid library (Lawrence Livermore National Laboratory, CA) was screened with human G-olf a cDNA probes. Fifteen cosmid clones were obtained that span the gene. Regions containing all 12 exons were sequenced and described by Leena Ala-Kokka (Thomas Jefferson University, Philadelphia PA). 
Cadherin gene family
Regulatory Light Chain Genes
Analysis of two regulatory light chain genes (RLCA and RLCB) performed by Akinori Kimura (Tokyo Medical and Dental University, Tokyo, Japan) was presented by Joan Overhauser. The two genes were isolated based on the homology to rat cDNA clones. Two transcripts were identified for the RLCA gene. One transcript was ubiquitously expressed, while the other transcript, a result of alternative promoter usage, was muscle-specific. The potential involvement of these genes in familial hypertrophic cardiomyopathy (FHCM) was discussed.
Serpin gene family
Four members of the serine proteinase inhibitor (serpin) family mapping to 18q21.3 were described by Gary Silverman (Harvard Medical School, Boston MA). MASPIN, squamous cell carcinoma antigen 2 (SCCA2), squamous cell carcinoma antigen 1 (SCCA1) and plasminogen activator inhibitor type 2 (PAI2/PLANH2) are oriented centromeric to telomeric, respectively, within a 300-kb interval (Schneider et al., 1995) . This interval maps 300 kb telomeric to BCL2. Three of the serpin, (MASPIN, SCCA2, and SCCA1) are contained within a single YAC, yB29F7. PAI2 is contained within YACs yA27D8, yA24E4, and yA211F5. 
Other Genes
Comparative Mapping
The relationships between human chromosome 18 and the mouse genome were presented by David Kohrman (University of Michigan, Ann Arbor MI) (Fig. 5) . Most genes mapped to human chromosome 18 are located within a proximal (~10 cM) and a distal (~ 20 cM) cluster of genes on ■ mouse chromosome 18 (Fig. 5) . The proximal and distal clusters correspond to the human 18q 11->ql2 and 18pll-*q23 regions, respectively. Small segments on mouse chromosomes 1 and 17 contain regions syntenic to the human BCL2-PLANH2 locus at 18q21.3-»q22 and the LAMA1 loci at 1 8 p ll, respectively.
Two mouse mutations, Twirler (7vt>; dysplasia of the nasal bones, cleft palate, labyrinthine hypoplasia and obesity) and ataxia (ax; progressive paralysis) map ~3 cM from the centromere (Griffith et al., manuscript in preparation). Microsatellite markers developed from corresponding human lambda clones mapped to 1 8 q ll by FISH, genetic linkage using the CEPH pedigrees and or somatic cell hybrid panels. Other mouse mutants with homologs predicted to reside on human chromosome 18 are balding (bat, hair loss, immunologic defects), sphingomyelinosis (spm; progressive (sy; deaf, circler, degeneration of membranous labyrinth), chronic multifocal osteoyelitis (cmo; bone inflammation) and shiverer (shi, mutation of the myelin basic protein). (Table I) 
Resources
Cell Lines
Databases
Libraries A 24 x genomic equivi lambda phage library in Charon40 that was constructed by Pieter de Jong (RPMI, Buffalo NY) has been deposited at ATCC. A 7 x genomic equivalent chromosome IB-only cosmid library #/as also constructed. This library has been arrayed onto 160 96-well microtiter plates. A copy of this library is present in laboratories of Joan Overhauser, Gary Silverman, Uta Francke, Pieter de Jong, Ad Geurts van Kessel, Silvia Detera-Wadleigh, and Jim Russo. Requests for additional Jamie Cuticchia discussed the role of the Genome Data Base (GDB). A demonstration of how to obtain information from GDB was provided.
Information is available from a number of databases (WWW) be on the physical and genetic maps of chromosome 18.
A chromosome 18 home page will be general result of this workshop and will be made by and other Utah representatives. This home nag copies of the library should be sent to J. Gingrich/J. Games information on the data presented at this workshop as well as ideograms showing the latest for WWW (Lawrence Livermore National Laboratory, CA).
A subset of the CEPH megasize YAC library that has been mapped to chromosome 18 was identified and placed in or Steve Gerken (University of Utah, Salt Lake City UT). microtitre dishes. For availability of this subset of YACs A list of useful WWW sites for obtaining chromosome 18 Preliminary plans are to organize the fourth international information is presented in Table I . It is anticipated that the physical maps of all human chromosomes will be completed in the near future. However, chromosome 18 lags behind several others because of the absence o f a chromosome 18 Human Genome Center. It is
